For instance, there is evidence that the response of summer convective precipitation extremes 223 to global warming is mis-represented by regional climate models with parameterised convec-224 tion 76, 77 .
225
In such situations, it has been argued that quantile mapping may improve implausible 226 trends 40,64 , because its correction is value-dependent: a simulated value of, say, 25
• C will be 227 adjusted with a specific correction irrespective of the actual state of the climate system, i.e., however, is again unrealistically smooth (d); no elevation dependent warming is produced.
249
A trend preserving bias correction would fully inherit this implausible climate change signal.
250
Standard quantile mapping modifies the large-scale changes, but in an unsystematic way (e).
251
We do not know whether the RCM simulation is correct, but the preserved and bias corrected 252 GCM signals are highly implausible. close collaboration with global and regional climate modellers as well as experts both in the 372 relevant large scale climatic phenomena and the local weather and climate of the target region.
373
We recommend a concerted action among all involved disciplines to build up the necessary 374 knowledge and to develop best practice guidelines to make bias correction a rigorous science.As the GCM is run in climate mode, simulated events are not synchronised with observations. Even though the quantile mapping perfectly adjusts the simulated distribution, the result is meaningless, as the GCM does not correctly capture the clustering of extreme precipitation during El Niño events. • gridded data 92 ), orange: GFDL-CM3 GCM after quantile mapping against observations (scaled by 1/4). In reality, temperature inversions (∆T < 0) in the Central Valley occur on about 7% of the days. The coarse-resolution GCM does not simulate such inversions. Quantile mapping provides the correct climatological temperature difference, but is by construction unable to produce sub-grid inversions. The correction function was based on parametric Gaussian distributions. In FGOALS-g2, the storm track is unrealistically far south. As a result, even though the storm track shifts northwards in the future simulation, the corrected precipitation shifts southwards. For MPI-ESM-MR the circulation bias is low, avoiding an unphysical inconsistency between circulation and precipitation shift. The correction function multiplicatively adjusts long-term mean biases. . a,d, GFDL-CM3 GCM, bilinearly interpolated to 8km grid; b,e, corrected GCM (for present by construction identical with observations at 8km horizontal resolution 92 ); c,f, WRF RCM at 3km horizontal resolution, driven with GFDL-CM3 climate change signal 85 . Whereas the RCM simulates plausible strong elevation-dependent warming (the strongest temperature increase in the Sierra Nevada mountains), the bias correction modulates the GCM change unsystematically and not related to elevation.
